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Abstract
· AIM:Toinvestigatethevisualimpactofsub-Tenon
anesthesiaduringcombinedphacoemulsificationand
vitrectomysurgery.
· METHODS:Inthisprospectivecaseseries,consecutive
patientswhounderwentcombinedphacoemulsification
andparsplanavitrectomy (PPV)undersub-Tenon
anesthesiabetweenOctober2008andSeptember2009
wereenrolled.Thepatientswereaskedwhetherthey
couldseethelightoftheoperatingmicroscopeornot
betweenvarioussurgicalstepswiththeircontralateral
eyebeingcovered.
· RESULTS:Atotalof163eyesof163patientswere
enrolledinthisstudy.Aftertheircontralateraleyeswere
covered,152 (93.3%)patientssaidthattheycouldnot
seeanylightatleastduringoneofthesurgicalsteps.All
eyesrecoveredtoatleastlightperceptiononthefirst
postoperativeday.Theincidenceofnolightperception
duringthesurgerywasnotrelatedtodemographic
factors,includingage,gender,ortypeofoculardiseases.
· CONCLUSION:Theincidenceofnolightperception
duringcombined phacoemulsificationandvitrectomy
undersub-Tenonanesthesiawashighinourstudy.
Patientsshouldbedulyinformedaboutthistemporary
butpotentialintraoperativeevent.
· KEYWORDS: visualimpact;sub-Tenonanesthesia;
phacoemulsification;vitrectomy
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INTRODUCTION
L
ocalanesthesia(LA)isgraduallyreplacinggeneral
anesthesia(GA)inophthalmicsurgeries.Anincreasing
numberofophthalmicproceduresarenowbeingperformed
underlocalanesthesia
[1-3].Oneofthemajordifferences
betweenLAandGAistheabilityofthepatienttovisually
experiencethesurgicalstepswhentheyareoperatedunder
LA.Inthecurrentstudy,werecordedthevisualexperiences
ofthepatientswhounderwentcombinedphacoemulsification
andparsplanavitrectomy(PPV)undersub-Tenonanesthesia.
SUBJECTSANDMETHODS
Thiswasaprospectivestudyof163consecutivepatientswho
underwentcombinedphacoemulsificationandPPVatthe
JointShantouInternationalEyeCenterbetweenOctober
2008andSeptember2009.Thestudyfollowedthetenetsof
theDeclarationofHelsinkiandwasapprovedbyalocal
ResearchEthicsCommittee.Patientswereexcludedifthey
hadreceivedanypriorocularsurgery,hadapreoperative
visualacuityofnolightperceptionineithereye,orwere
unabletorespondindependentlytothestudyquestionnaire.
Allpatientsreceivedoraldiazepam5mgandtopical0.5%
proparacainehydrochloride(Alcaine,Alcon,FortWorth,TX,
USA)eyedropsbeforethesurgery.Allregionalanesthesia
administrationaswellassurgerieswereconductedbythe
samesurgeon.Theanestheticmixturewaspreparedby
mixing2%lidocaineand0.75%bupivacainesolution
(withoutepinephrine)inaratioof1:1.Thisanesthetic
mixture(3.5mL)wasinjectedinthesub-Tenon'sspaceinthe
inferonasalquadrantusinga2.5cmcurvedbluntneedle.The
needleusedforperformingsub-Tenoninjectionwastheone
thatcomesinthepackwithhydroxypropylmethylcellulose
viscoelastic(HenanUniverseIOLR&MCo.Ltd,Henan
Province,China). PhacoemulsificationandPPVwere
performedusingastandardsurgicaltechnique.Theheightof
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theirrigationbottlewaskeptconstantat40cmthroughout
thePPVsurgerywhilemaintaininganintraocularpressureof
about30mmHg.Allsurgerieswereperformedwiththe
samemicroscope(M820F19,Leica,Germany)usingalight
intensityof60%-90%.Theroomlightswereturnedoff
duringvitrectomywhenanendoilluminationwasusedwitha
fiberopticlight.
Duringthesurgerythesurgeoncoveredthepatient's
contralateraleye,turnonthelightofmicroscope,andasked
thepatientsiftheycouldseethelightofthemicroscope
whilesurvey.Thequestionwasaskedbetweenvarious
surgicalstepsincludingconjunctivalincision,sclerotomy,
phacoemulsificationandPPV,andattheendofthesurgery.
Anurserecordedallresultsimmediatelyduringthesurgery.
Ifthepatientsreportedthattheycouldnotseeanylightatall,
theywerereassured.
AlldatawererecordedonanExcelsheetandanalyzedusing
the statisticalpackageforthesocialsciences(SPSS)
program.Patientswhoreportedlightperceptionandpatients
whoreportednolightperceptionwerecomparedusing -test
orChi-squaretest.Theprimaryassessmentcriterionwasthe
incidenceoflossoflightperceptioninpatientswith
sub-Tenonanesthesiaand microscopeillumination.
Secondarycriterionwastimebetweensub-Tenonanesthesia
injectionandlossoflightperceptionofillumination,and
durationoflossoflightperception.
RESULTS
Atotalof163eyesof163patientswereenrolledinthis
study.Themeanageoftheparticipantswas55.9 依9.3y
(22-82y),87males,76females.Theindicationsforsurgery
includedrhegmatogenousretinaldetachment( =0),macular
diseases(=30),proliferativediabeticretinopathy(=28),
oculartrauma( =6),andmiscellaneous( =9).
Overall,majorityofthepatients(=152,93.3%)reported
lossofperceptionoflightatleastduringoneofthesurgical
stepsafterthecontralateraleyewascoveredintraoperatively.
Thevisualacuityofallpatientsrecoveredtoatleastlight
perceptiononthefirstpostopertaiveday.
Theaveragedurationofsurgerywas82.0依18.1min.Thetime
oflosinglightperceptionrangedfrom4-90minfromthestart
ofthesurgery(Figure1).Mostofthepatients(81%)reported
losinglightperceptionbetween6minand30minfromthe
commencementofthesurgery.Themediantimetoloselight
perceptionwas15min.
Therewasnodifferencebetweenthetwogroupsintermsof
primarydiagnosis(=0.454,Chi-squaretest,Table1)as
wellasthepainscore(all 0.05,Mann-Whitney -test,
Table1).
DISCUSSION
Lossoflightperceptionhasbeenreportedduring
extracapsularcataractextractionin3.6%to20%ofthe
patientsunderretrobulbarorperibulbaranesthesia
[4,5].Later,
whenphacoemulsificationwasintroducedandmore
Figure1Histogramshowingtheabsenceoflightperception
(withthecontralateraleyecovered)fromthebeginningofthe
surgery.X-axisdenotesthetimeinminutes.
Table 1 Comparison of demographic and clinical characteristics in 
patient groups with and without light perception during combined 
phacoemulsification and vitrectomy under sub-Tenon anesthesia 
Patient’s data   No light perception  Light perception 
Total  152  11 
Sex     
M  80  7 
F  72  4 
Age  55.7±9.4  58.3±7.3 
Eye     
Left  73  4 
Right  79  7 
Diseases     
MD  28  2 
RD  85  5 
PDR  24  4 
OT  6  0 
Others  9  0 
Pain during surgery  2.26±1.06  2.00±0.00 
Pain during anesthesia  2.66±2.98  2.55±0.93 
Pain ratio  0.91±0.46  0.86±0.23 
MD: Macular disease; RD: Retinal detachment; PDR: Proliferative diabetic 
retinopathy; OT: Ocular trauma. 
 
861anesthesiaoptionswereavailable,0%to10.3%ofthe
patientswerereportedtoexperiencenolightperception
undertopicalanesthesia,and9.3%to25%ofthepatients
experiencednolightperceptionunderregionalanesthesia
[6-8].
Itwasalsoreportedthat6.7%to53.8%ofthepatients
developednolightperceptionduringvitrectomyunder
regionalanesthesia
[9,10].
Inourstudy,majorityofthepatients(93.3%)reportedno
perceptionoflightintraoperativelyaftertheircontralateral
eyeswere covered.Thepossiblemechanismoflight
perceptionlossunderLAmaybeduetoseveralmechanisms
includingblockingofopticnervetransportationbythe
anesthetic,lowperfusionofbloodsupplytotheopticnerve
andretinacausedbyhighintraorbitalpressure,vascular
spasmcausedbyepinephrine(epinephrinewasnotusedin
ourcases);directtraumabytheneedleduringanesthetic
injection,andretinalischemiacausedbyelevatedintraocular
pressure
[8,11-13].LocalanestheticsinhibittheinfluxofNa
+ into
thenervecellmembrane,reducingtheexcitabilityandaction
potentialamplitude.Thiscanleadtoaprolongationofthe
refractoryperiodtemporarilyaswellasareversiblelossof
theactionpotential,excitability,conductivity,andpain.In
addition,theblockageofvisualsignalingbyregional
anesthesiahasbeenreportedtocauseareductioninvisual
acuity,inhibitedvisualevokedpotential,andarelative
afferentpupildefect
[14-16].Althoughsub-Tenonanesthesiais
saferthanretrobulbarorperibulbaranesthesia,anesthetic
injectionintothesub-Tenonspacemayreachtheopticnerve
thereforecausingamaurosis
[17,18].
Oneoftheconfoundingfactorsinourstudyisthe
preoperativesedationwithdiazepamthatmayhavecauseda
low perception level.However,weconductedour
questionnaireduringthesurgeryinordertoensurethatthe
patientswereawakewhenansweringthequestions.Also,the
volumeofregionalanestheticusedinourstudywasloweras
comparedtopreviousstudies
[10].Thereforewedonotthink
thatthehighincidenceoflossoflightperceptionwasdueto
excessiveanesthesiainourstudy.Otherpossibleexplanations
forahighincidenceoflossoflightperceptionmayinclude,
severepreoperativeocularpathologywithpoorvision,
temporaryblindingduetomicroscopelight.Thesequestions
canbeansweredinfuturestudieswithcontrolgroups.
Theunderstandingofvisualexperienceduringocularsurgery
underLAhasbeenreportedinthepast.Althoughitis
believedthatthepatientsmayexperiencesomevisualsense
intraoperatively,someoftheophthalmologistsreportedthat
some patients havenolightperceptionduring
phacoemulsificationorPPV
[4,5,9,10].Inasurveyofpatients
undergoingcataractsurgery,aboutonethirdofthepatients
expectedatleastlightperceptionwhileanotherthird
expectednolightperception
[19].Evendoctorshavenounified
opinions
[20].Thisisclearlyanimportantsourceofanxietyand
stressforthepatients,whichdemandspreoperativeprovision
ofinformationtopatientsscheduledforocularsurgeryunder
localanesthesia
[21-23].Furtherstudieswithcontrolgroupsusing
othertypesofLAarerecommended.
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